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of a given dose of radiation, while radical scavengers, such as sulfhydryl
compounds, tend to protect cells (Mo36, Pal84, Pat49, and Yu80). In
general, the redox status of the cell affects its response to radiation. There
is little available evidence suggesting that the same considerations apply to
mutagenesis and carcinogenesis.

The seventh radiobiological concept is that modifiers exist which have
little influence on cell killing but may greatly modify the multistep process
of carcinogenesis and its in vitro counterpart, oncogenic cell transforma-
tion (Ha87). These modifiers include: (1) hormones (Gu80); (2) tumor
promoters, that is, agents that do not affect initiation but that dramatically
affect the later stages of carcinogenesis in vivo or transformation in vitro
(KeSO); (3) protease inhibitors, such as antipain (Bo79, Ke81).

These factors, which have little influence on cell lethality, can exert a
profound effect on the response to radiation when carcinogenesis, transfor-
mation or both, are the endpoints being studied. Indeed, such biological
factors can dwarf in magnitude the effect of such physical factors as radia-
tion quality and dose rate. Promoters, for example, can alter the shape of
the dose-response relationship and can modify the absolute frequency of
transformation produced by a given dose of radiation. This is discussed in
more detail in Chapter 3.

Differences in Relative Biological Effectiveness (RBE) Among Radiations

Absorbed dose (which is most often referred to simply as dose) is a
physical quantity that, all other things being equal, correlates well with
biological effect. However, when the quality of radiation changes, absorbed
dose alone no longer specifies biological effect. In other words, a given
absorbed dose of x rays, does not necessarily result in the same biological
effect as the identical dose of neutrons or alpha particles.

To characterize this difference, the concept of RBE was introduced;
that is, the RBE of radiation 1 relative to that of radiation 2 is the inverse
ratio of the doses of each, (D^IDi) required to produce the same biological
effect. When the dose-response relationships for the two types of radiation
differ in shape, RBE is necessarily dependent on the level of the effect that
is considered and should be specified as such.

In the 1963 "Report of the RBE Committee to the International
Commission on Radiological Protection and the International Commission
on Radiological Units and Measurements" (ICRP63), the comparison of
low-LET or standard radiation was designated as x rays, gamma rays,
electrons, or positrons of any specific ionization; and an RBE of unity was
assigned to any radiation with an average LET in water of 3.5 keV/^um or
less. RBE values relative to this standard were then tabulated for a variety
of LET values and biological endpoints as a basis for deriving the risk per